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On a shadow system to the Gierer-Meinhart System
with a non-local term
Ryukoku University Shoji Yotsutani
, ( ), , ( )
. Gierer-Meinhart system([1])
$\frac{\partial A}{\partial t}=\epsilon^{2}\Delta A-\mathrm{A}+\frac{\mathrm{A}^{p}}{H^{q}}+\sigma$
$\tau=D\Delta H-H+\underline{\partial H}\underline{\mathrm{A}^{\gamma}}$
$\vee\cdot-\overline{\partial t}\overline{H^{q}}=\epsilon^{4}\Delta A-\mathrm{A}++\sigma--$
$x\in\Omega$ , $t>0$,
$\frac{3H}{\partial t}=D\Delta H-H+\frac{\mathrm{A}^{\gamma}}{H^{s}}$ $x\in\Omega$ , $t>0$ ,
$\frac{\partial A}{\partial v}=\frac{\partial H}{\partial v}=0$ on $\partial\Omega$, $t>0$ .
Shadow System ,
$\{$
du $-u+u2+\sigma \mathrm{f}ud2x=0$ $X\in(0,1)$,
$u’(0)=0$ , $u’(1)=0$ ,
$u’(x)>0$ $x\in(0,1)$.
(S)
. , $u(_{X})$ , $d,\sigma$ .
, $\sigma=0$ ,
$\sigma>0$ [3] , .
, Lou-Ni-Yotsutani[2] , (S)
, .
1] (S) ,
$\{(u(x;d,k),\sigma(d,k)),\cdot$ $0<d< \frac{1}{4K(k)^{2}\sqrt{k^{4}-k^{2}+1}}$ , $0<k<1\}$
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, $K(k)$ 1 , $E(k)$ 2 , $sn(\cdot;k)$ $k$
. ,
$K(k):=$ $E(k):=l\sqrt{\frac{1-kt^{2}}{1-t^{2}}}dt$, sn $(w,k):=$
, $\sigma$ (S) ,
$\sigma(d, k)=\sigma$ . , ,
$d-||u_{X}||$ . , $||u_{X}||:=u(1)-u(0)$ .
2] $\sigma(d, k)=\sigma$ .
(1) $0<\sigma<5/6$ :
$d=d_{+}(k;\sigma)$ for $k\in(0,1)$ . $d_{+}(0; \sigma)=\frac{1}{\pi^{2}}\cdot\frac{1-\sigma}{1+\sigma}$ ,
$d_{+}(k;\sigma)$ , $d_{+}(k;\sigma)arrow 0$ as $k\uparrow 1$ .
$\mathrm{k}$
1
$\mathrm{k}$
$\mathrm{d}$
$\mathrm{d}$
$\mathrm{d}$
$d-k$ $d-||u_{X}||$
(2) $5/6<\sigma<1$ :
$d=d_{+}(k;\sigma)$ for $k\in(0,1)$ . $d_{+}(0; \sigma)=\frac{1}{\pi^{2}}\cdot\frac{1-\sigma}{1+\sigma}$ ,
$d_{+}(k;\sigma)$ , 0<k<k , $k=k_{\sigma}$ $d_{\sigma}$ ,
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$k_{\sigma}<k<1$ , $d_{+}(k;\sigma)arrow 0$ as $k\uparrow 1$ .
$\mathrm{k}$
1
$\mathrm{d}$
$\mathrm{d}$
$d-k$ $d-||u_{X}||$
(3) $\sigma=1$ :
$d=d_{+}(k;\sigma)$ for $k\in(l_{1}.,1)$ . $d_{+}(\ell_{1} ; \sigma)=0$ ,
$d_{+}(k;\sigma)$ , \ell I<k<k , k=k $d_{\sigma}$ ,
$k_{\sigma}<k<1$ , $d_{+}(k;\sigma)arrow 0$ as $k\uparrow 1$ .
$\mathrm{d}$
$d-k$ $d-||u_{X}||$
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(4) $\sigma>1$ : 2 .
$\bullet$ $d=d_{+}(k;\sigma)$ for $k\in(\ell_{\sigma},1)$ . $d_{+}(\ell_{\sigma} ; \sigma)=d_{-}(l_{\sigma} ; \sigma)>0$ ,
$d_{+}(k;\sigma)$ , $P_{\sigma}<k<k_{\sigma}$ , k=k $d_{\sigma}$ ,
$k_{\sigma}<k<1$ , $d_{\neq}(k;\sigma)arrow 0$ as $k\uparrow 1$ .
$\bullet$ $d=d_{-}(k;\sigma)$ for $k\in(l_{\sigma},1)$ . $d_{-}(\ell_{\sigma} ; \sigma)=d_{+}(\ell_{\sigma} ; \sigma)>0$ ,
$d_{-}(k;\sigma)$ , $d_{-}(k;\sigma)arrow 0$ as $k\uparrow 1$ .
$\mathrm{k}$
0 $\mathrm{d}$ $d_{\sigma}$
$d-k$ $d-||u_{X}||$
,
$+(1-k^{2}+k^{4}\}K(k)^{2}$ ,
$k_{\sigma}:=the$ unique solution of
$((-3k^{6}+9k^{4}-9k^{2} \dagger 3\succ 2+k^{8}-6k^{6}+13k^{4}-12k^{2}+4)K(k)^{4}$
$+((18k^{6}-72k^{4}+90k^{2}-36\succ 2-4k^{8}+16k^{6}-24k^{4}+20k^{2}-8)E(k)K(k)^{3}$
$+((-36k^{6}+126k^{4}-180k^{2}+90\succ 2+4k^{8}-8k^{6}+12k^{4}-8k^{2}+4)E(k)^{2}K(k)^{2}$
$+((24k^{6}-90k^{4}+126k^{2}-84\succ 2)E(k)^{3}K(k)$
$+((27k^{4}-27k^{2}+27\succ 2)E(k)^{4}=0$ in $k\in(0,1)$,
$d_{\sigma}:=d_{+}(k_{\sigma} ; \sigma)$.
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[3] , 2 , $d-||u_{\chi}||$
. 2 2 ,
. ,
,
3] (S) .
(1) $0<\sigma<5/6$ :
$\bullet$ $d> \frac{1}{\pi^{2}}\cdot\frac{1-\sigma}{1+\sigma}$ , .
$\bullet$ $0<d \leq\frac{1}{\pi^{\underline{7}}}\cdot\frac{1-\sigma}{1+\sigma}$ , 1 .
(2) $5/6<\sigma<1$ :
$\bullet$ $\mathrm{d}>\mathrm{d}_{\sigma}$ , .
$\bullet$ $d=d_{\sigma}$ , 1 .
$\bullet$ $\frac{1}{\pi^{2}}\cdot\frac{1-\sigma}{1+\sigma}\leq d<d_{\sigma}$ , 2 .
$\bullet$ $0<d< \frac{1}{\pi^{2}}\cdot\frac{1-\sigma}{1+\sigma}$ , 1 .
(3) $\sigma=1$ :
$\bullet$ $d>d_{\sigma}$ , .
$\bullet$ $d=d_{\sigma}$ , 1 .
$\bullet$ $0<d<d_{\sigma}$ , 2 .
(4) $\sigma>1$ :
$\bullet$ $d>d_{\sigma}$ , .
$\bullet$ $d=d_{\sigma}$ , 1 .
$\bullet$ $0<d<d_{\sigma}$ , 2 .
, $d_{\sigma}$ 2 .
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